Twenty-nine rising high school 12 th grade students participated in a 4-week summer program designed to increase their interest in science and technology. The program was a blend of hands-on biology, chemistry, and technology modules that addressed the global issue of obesity. Student groups developed websites to address obesity in one of five countries -Egypt, Mexico, Puerto Rico, United States, and the United Kingdom. Three university professors, two from Computer Information Systems (CIS) and one from Biology, formed a partnership to inspire high school students to embrace technology that conveyed scientific concepts about obesity. Survey results showed an increased interest and aptitude in science and technology. After our program, 68% of the students indicated that they plan to pursue a major in science, technology, engineering, and mathematics (also referred to as STEM majors). Of those students who indicated an interest in STEM disciplines, the largest numbers noted their interest in the following majors: biology, engineering, computer science, computer information systems, and chemistry. At the end of the summer, 85% of the students agreed that the summer program activities helped them to better understand how the science and technology modules from the FUTURES/T.A.G.S. summer program were connected to obesity.
Introduction
"Achieving the goal of scientific and technological literacy requires more than understanding major concepts and processes of science and technology. Indeed, there is a need for citizens to understand science and technology as an integral part of our society. Science and technology are enterprises that shape and are shaped by human thought and social actions." (Bybee & DeBoer, 1994, pp. 384) Today's real world problems often have both scientific and technological aspects. Science tries to understand the natural world while technology tries to solve practical problems. Technology can expand our capacity to understand and control the natural and human-made environment. Students must learn to use technology as a tool to help understand science and increase creativity in scientific investigations. The challenge of Material published as part of this publication, either on-line or in print, is copyrighted by the Informing Science Institute. Permission to make digital or paper copy of part or all of these works for personal or classroom use is granted without fee provided that the copies are not made or distributed for profit or commercial advantage AND that copies 1) bear this notice in full and 2) give the full citation on the first page. It is permissible to abstract these works so long as credit is given. To copy in all other cases or to republish or to post on a server or to redistribute to lists requires specific permission and payment of a fee. Contact Publisher@InformingScience.org to request redistribution permission.
A collaborative program between Fostering Undergraduates through University Research and Education in the Sciences (FUTURES) and Technically Aspiring Global Students (T.A.G.S.) provided 29 students with an innovative blend of science and technology to better prepare them for science, technology, engineering, and mathematics (STEM) majors in college. The program set out to accomplish this goal through the use of active and collaborative learning that enabled students to access, analyze, interpret, synthesize, apply, and communicate information regarding global obesity.
FUTURES is a four-year science education program designed to provide innovative math and science enrichment experiences for a cohort of students as rising 11 th graders in high school through the end of their freshmen year in college. During the first year's summer program, students participated in SAT preparatory workshops coupled with science modules in biology, chemistry, and earth science. Although it enhanced the students' content knowledge, test-taking strategies, and how to perform basic laboratory procedures, the post summer assessment revealed that there were no significant increases in the students' interest toward careers in STEM. In an effort to increase students' interest in STEM careers, FUTURES modified its summer program for Year 2 to include more hands-on biology and chemistry activities as well as a technology component. To implement the technology component, the FUTURES program collaborated with T.A.G.S., an outreach program designed to inspire high school students to embrace technology while encouraging their academic, social, and personal development.
The FUTURES/T.A.G.S. summer program theme was "Addressing Global Obesity". This four week summer program blended hands-on biology and chemistry modules with a technology component that introduced students to HTML coding. Students were divided into five (5) teams in order for them to collaborate, with each team looking at the real world issue of obesity in their given country (i.e., Egypt, Mexico, Puerto Rico, United Kingdom, and the United States). The student teams used active learning to create websites to address obesity issues and identify possible solutions integrating what they had learned in the aforementioned science modules.
The rest of this paper is organized as follows. In the next section we provide a literature review on the status of STEM in the U.S. along with active and collaborative learning. Based on this foundation, in the subsequent sections we discuss our innovative approach, hypotheses, methodology, results, discussion, and finally the conclusion. In November 2009 President Obama launched the "Educate to Innovate" campaign to motivate and inspire young people across the country to excel in STEM. A growing number of jobs require STEM skills and America needs a world-class STEM workforce to address the "grand chal-lenges" of the 21st century, such as developing clean sources of energy that reduce our dependence on foreign oil, discovering cures for diseases, and addressing health issues such as obesity. Success on these fronts will require improving STEM literacy for all students, expanding the pipeline for a strong and innovative STEM workforce, and greater focus on opportunities and access for groups such as women and underrepresented minorities (White House, 2009 ).
Literature Review
The National Academies' report (2006) expressed their concern about the declining state of STEM education in the United States. In their report the committee developed a list of ten actions that federal policy makers should take to advance STEM education in the United States to ensure competitive success in the 21st century. Two of their top recommendations were to:
1. Increase America's talent pool by improving K-12 science and mathematics education; and 2. Enlarge the pipeline of students prepared to enter college and graduate with STEM degrees. Active learning, also known as discovery learning, emphasizes the intrinsic motivation and selfsponsored curiosity of students who fashion content and are actively involved in its formation (Bonwell & Eison, 1991; Leonard, 2002) . In his classic article, Bruner (1961) states that learners are more likely to remember concepts if they discover them on their own, apply them to their own knowledge base and context, and structure them to fit into their own background and life experiences. In active learning the instructor serves as a catalyst directing projects that center around solving a problem. Students that are actively involved in the analysis, synthesis, and evaluation of content gain a better understanding of the information than they would otherwise have through passive, instructor-centric learning.
Active Learning
In active learning, the mode of instruction must allow the students to create authentic, hands-on learning experiences in order to learn new information. In active learning students become participants in their own education, increasing the likelihood of retention. The elements of active learning include talking, listening, reading, writing, and reflecting (Chickering & Gamson, 1987; Meyers & Jones, 1993) . These elements, which involve cognitive activities, allow students to clarify, question, consolidate, and appropriate new knowledge. Characteristics of active learning include focusing on developing skills and higher order thinking (Bonwell & Eison, 1991) .
Although there are mixed results in the literature concerning the impact of active learning (Drake, 2012) , there are numerous examples of how active learning improves student learning outcomes (D. Johnson, Johnson, & Smith, 1998a , 1998b Springer, Stanne, & Donovan, 1999) . The use of information technology as a tool to help facilitate active learning has also been shown to impact student learning. Blumenfeld et al. (1996) used online resources from the Internet to enhance the science learning activity of middle school students while Hmelo-Silver, Duncan, and Chinn (2006) used software tools in the instructional processes.
Collaborative Learning
Collaborative learning is defined as a method of learning in which students are placed in teams of two or more people to explore a significant question or create a meaningful project through capitalizing on each other's resources and skills (Chiu, 2000; Dillenbourg, 1999; Dillenbourg, Baker, Enhancing Students' Interest in Science and Technology Blaye, & O'Malley, 1996) . The benefits of collaborative learning include the development of interpersonal skills (Jun & POW, 2011) , active involvement in the teaching/learning process (Lafifi & Touil, 2010) , enhancement of critical thinking (Cheong, Bruno, & Cheong, 2012; Gokhale, 1995) , learning conflict resolution and taking ownership of the project/results (R. T. Johnson & Johnson, 1986) . In the following section we discuss the innovative approach used to structure the summer program.
Innovative Approach
The FUTURES/T.A.G.S. summer program was developed to assist in promoting President Obama's "Educate to Innovate" campaign through inspiring students to major in STEM disciplines. The FUTURES/T.A.G.S. summer program, whose theme was "Addressing Global Obesity", was unique because it was designed as a hands-on program that encouraged students to experience science and technology through addressing the real world issue of global obesity. The summer program was designed utilizing these fundamental concepts: 1) addressing a real world problem, 2) cross-disciplinary collaboration between science and technology, 3) hands-on activities, and 4) team development of websites.
We provided this cohort of 29 students with opportunities to increase their insight into, and appreciation of, the investigative process by connecting science and technology to their daily lives during a 4 week summer program. These students in turn used active and collaborative learning to research and address the real world problem of obesity from their country's perspective. The countries (i.e., Egypt, Mexico, Puerto Rico, United Kingdom, and the United States) were chosen from a February 2010 report of Global Prevalence of Adult Obesity.
Students were organized into teams of 5-6 members to allow them to collaborate on the development of the country websites. The teams applied their experience and knowledge across four content areas: biology, chemistry, mathematics, and technology (See Table 1 for more details on the program schedule). These activities allowed students to use active learning techniques and group discussions to understand more about obesity and strengthen their critical thinking skills. For example, in the biology and chemistry modules, students learned how to use basic scientific equipment such as micropipettors and centrifuges to isolate and analyze fat content. The mathematics and technology modules allowed students to use spreadsheets to collect, record, and display their data about nutrition, diet, and exercise. The culmination of these activities was the development of a website for each student team to present their findings on and interpretation of obesity. The students had nine days of daily instruction to build their team website. Building the websites allowed the teams to display the new knowledge learned and develop a medium to reflect and express their new knowledge in a creative way.
In order for students to develop their websites the software and resources resided on the Virtual Computing Lab (VCL). VCL is cloud computing technology that allows an "image" of software applications and resources to be used anytime and anyplace as long as students had access to the Internet.
Utilizing collaboration in the FUTURES/T.A.G.S. program allowed us to design a program to integrate our students' experiences in science and technology and help them investigate the "real world" health problem of obesity. In the following section we discuss the hypotheses that were used to evaluate the summer program. 
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Hypotheses
Three hypotheses were developed in order to evaluate the effect of the summer program. The first hypothesis was developed to determine what impact the program would have on the students' selection of STEM majors. The hypothesis states:
H1. The summer program would positively impact the students' overall interest in one of the STEM majors.
The second hypothesis was developed to survey the students' perception of their knowledge acquired in the science component. The hypothesis states:
H2. Student's perception of their competence in science research skills will increase as a result of the summer program.
The third and final hypothesis was developed to test the increase in content knowledge and skills that the students gained in the technology component of the program. The hypothesis states:
H3. Student's content knowledge and skills in technology will increase as a result of the summer program.
In the following section we will discuss the methodology used to evaluate the three hypotheses.
Methodology
We developed several instruments to capture qualitative and quantitative data on the students as it related to their knowledge and perception of science and technology. The pre-and post-surveys were administered to determine the students' perception of science skills, intended college majors, and overall interest in science and technology. The pre-and post-web assessments were administered to determine whether the students increased their knowledge of web development and technology.
The pre-and post-surveys consisted of a total of 34 questions. The questions were grouped into the following categories: perception concerning science, likes/dislikes regarding the program, Enhancing Students' Interest in Science and Technology computer knowledge, STEM careers, and science abilities. Fifteen questions evaluated the students' perceptions regarding interest and enthusiasm relative to the science modules for which a 5-point Likert scale (i.e., strongly disagree, disagree, neutral, agree, strongly agree) was used. Four open-ended questions allowed students to comment on likes or dislikes regarding the program. Eight questions asked students perceptions regarding their computer knowledge. The las questions asked students their interest in STEM careers and their perception of their scientific competence and reasoning abilities.
The pre-and post-web development assessments were administered to document the participants' growth in skills used to design a t 7 nd build websites. The pre-web development assessment L t
Twenty nine students participated in this s s and 15 males). The participants attended 13 different high schools in the Du hools system. Twenty-seven students consisted of 18 questions: three questions regarding their knowledge and experience with VC and 15 multiple choice questions on HTML code and tags. The post-web development assessmen consisted of 27 questions: 12 questions regarding their knowledge and experience with VCL and 15 multiple choice questions on HTML code and tags. In the next section we discuss the students' responses from the instruments used to test our hypotheses.
Results
tudy (14 female rham Public Sc were African-American, one Asian-American, and one Native-American. Ninety percent of the students were rising 12 th graders and 10% were rising 11 th graders (see Table 2 for student demographics). 
Test of Hypothesis 1: Students' Selection of STEM Majors
ts' selects (76%
The first hypothesis was developed to test the impact the summer program had on studen tion of college majors. Of the 29 students that were a part of the program, only 22 studen response rate) completed both pre-and post-surveys.
Analysis of an open-ended survey question which asked students to list their intended major showed that only 12 of the 22 students (54.5%) were committed to studying a STEM area prior to the FUTURES/T.A.G.S. program. It is our hypothesis that the FUTURES/T.A.G.S. summer program had a positive impact on the students' interest in the STEM disciplines. Thus, the students' commitment to major in one of the STEM areas increased to 15 out of the 22 (68.1%) by the end of the program. 
Test of Hypothesis 2: Students' Perception of Their Competence
The second hypothesis was developed to survey the students' increase in their perception of the science skills acquired as a their science skills between "Moderately Competent" and "Adequately Competent" on a 5-point Likert scale for 11 research process skills included on the surveys of which four of the skills were relevant to this study. The four skills were working with other science professional in a group, organizing data, preparing a scientific research poster/talk, and interpreting data. Table 3 shows the results between the pre-and post-surveys. 4.12 ± able 3 shows that two of the four skills increased over the course of the summer. Those two kills were working with other science professionals in a group, which increased from 83% prior
nts' Technology Performance
The third hypothesis was developed to test students' increase in content knowledge and skills in technology. For this we analyzed and summarized the pre-and post-web assessments to deter-T s to the summer program to 96% at the end of the summer program (13% increase) and interpreting data (60% prior to the summer program to 80% at the end of the summer program (20% increase with a p-value of .012).
Test of H3: Stude
mine if there was an increase in proficiency of the students' technological skills. The results from our findings suggest a substantial increase from the pre-to the post-assessments. There was an average overall gain of 27.2% from the 24 students who took both the pre-and post-assessments, with two students receiving more than a 60% gain. Furthermore, of the 24 students, only one student showed a decrease in his/her score and one student showed no change. (See Table 4 for a detailed analysis of the percent change from pre-to post-assessments) In th g section we will further dis s the results and the ov of the summer program. different high schools, the students' science course selection and preparedness varied. All of the students had taken high school biology classes, but only a few had taken a chemistry and/or technology class. Their participation in the FUTURES/T.A.G.S. summer camp was a l sry modules and discussions) were interesting, relevant, and aided e followin cus erall impact
Discussion
Due to the unique experience for them because it incorporated active learning activities and group participation in a collaborative environment to research and discuss the global societal issue of obesity. Through their research the teams proposed different causes of and solutions for obesity as it related to their country. For example, Team Mexico proposed that the lack of safe drinking water and the subsequent abuse of soda as a beverage at home and school was one of the several causes of obesity in that country. Another example was Team Puerto Rico, who discovered that cultura customs for food preparation (i.e., deep frying foods) along with the reduction of strenuous daily physical labor contributed to the rise of obesity in their country. There were numerous other examples where the teams demonstrated their ability to analyze the information to construct reasons and solutions for obesity rather than just simply repeating the information they found. Consequently, a major strength of the FUTURES/T.A.G.S. program was the teams' use of active learning to construct knowledge.
Student engagement was one of the other strengths of the program. Most of the students consi tently attended the FUTURES/T.A.G.S. summer program and 85% of the students agreed that the in-class activities (i.e., laborato 
Conclusion
Through the FUTURES/T.A.G.S. summer program, high school students were provided nd appreciation of the ves. This was accomp ing exercises in a collaborative environment to research and discuss the global societal issue of obesity. In this summer program, the science modules were taught in the Science Building and the technology modules were taught in computer labs in the School of Business. During the four week summer camp, students were taught by university professors from the School of Business, Department of Biology, and Department of Chemistry. Undergraduate and graduate students from each of the respective disciplines served as counselors and were available to help facilitate instruction and provide additional help outside of class. Students were able to work outside of the dedicated instructional time by using VCL. Based on the high evaluation ratings that were received, we believe that the summer program succeeded in helping students continue to acquire Enhancing Students' Interest in Science and Technology knowledge and skills in biology, chemistry, and computer information systems. Survey data from the end of the summer indicated that 68.1% of students planned to pursue a major in STEM. O those students who indicated an interest in STEM majors, the largest numbers noted that they were leaning toward the following majors: biology, engineering, computer science, computer information systems, and chemistry after the summer program. Additionally, the further tracking of the students throughout their matriculation into college showed that 75% of the students actual declared STEM majors.
Future collaborative summer programs will carefully examine and map the integration of STEM fields. We will also look for more ways to expose students to a variety of possible STEM careers as well as enhancing and f ly strengthening the student engagement through active learning activities. 996). Movitating project-based learning: Sustaining the doi ing. Educational Psychologist, 26, 369-398.
andpany.
borative learning system. We believe that this cross-disciplinary summer program played a major role in solidifying students' choice of STEM majors and can be replicated in other universities.
